Statistical tests based on comparisons of observed occurrences of extremely wet and extremely dry months at 46 stations and 4 areas in the United States with occurrences predicted by the binomial theorem indicate that there is a tendency for persistency of extremely dry months.
error of f 4(0.01485)2+ (0.01360)2= f0.02013 for the difference between the fractions and points out that the probability that this or a greater difference should arise by chance is about 1 in 60. T o make this result comparable with the metbod to be used in this paper, we computed from his data a X2-value of 5.55, which is significant a t the 2 percent level for one degree of freedom2. Beer, Drummond, and Furth [5] , using the same British data, divided monthly, homogenous, long rainfall records a t seven localities into two groups depending upon whether the month was above (wet) or below normal (dry) and obtained table 2. show that successive years and successive months of the same rain character have not occurred as frequently as would be expected by chance.
Summarizing: In England there seems to be a tendency toward persistence for wet and dry months, the tendency being slightly stronger for dry months. In Hawaii there is a definite tendency for both heavy and light monthly amounts to persist up to 2 or 3 months. The investigation of the Los Angeles area indicates no persistence for monthly rainfall amounts, while for the United States in general there have not been enough tests to permit definite conclusions.
STUDIES IN COLORADO RIVER BASIN
In a study sponsored by the United States Weather Bureau and the Bureau of Reclamation 191, from which this paper is an outgrowth, various tests of independence were used. The records of eight stations in the Colorado River Basin were checked and the frequency of occurrence of wet (above normal) and dry (below normal) OctoberDecember and January-April periods were tabulated as in table 4. A x2-test on departures of actual from expected frequencies (in parentheses) gave a value of 2.2 which is not significant a t the 5 percent level. A similar test on October-December, January-February, and March-April precipitation frequencies yielded a x2-value which indicated no dependence a t the 1 percent level. Correlation tests were then made for 56 years of average precipitation over eastern Utah (table 5 ) .
For 56 items at the 5 and 1 percent levels the lowest significant coefficients are 0.259 and 0.377, respectively. The z-test applied to these coefficients individually would indicate that they are not significant. The fact that 9 of the 10 are positive, though, is suggestive of some tendency toward persistence.
EXTREMELY WET AND EXTREMELY DRY MONTHS
For a more accurate estimate of dependence of extreme values it was decided to concentrate on a study of highest and lowest precipitation amounts.
Using the 50 years (1898-1947) of rainfall records at various stations in the United States, the five highest and five lowest monthly totals of precipitation for each month at each station were designated as A's and C's, respectively; all others were designated as B's. These data were prepared for a total of 46 stations and 4 areas (table 6 ) . Of course, the data are not to be regarded as representing 50 independent stations since precipitation amounts a t some of the stations are undoubtedly correlated. An example of the data for one station is shown in table 7. Stations in areas such as California were eliminated because the absence of rainfall in most summers makes it impossible to determine the five extremely low months. If a. choice was necessary in designating the fifth highest or lowest value, it was standard procedure to choose the one of earliest date. With the extremely wet and extremely 
FREQUENCY OF YEARS WITH FOUR OR MORE
The occurrence of a comparatively large number of A's or C's in some years with very few in others would be indicative of persistence, so one test consisted of counting the number of years with 4 or more A's or 4 or more C's a t a station. Table 8 compares the observed and chance frequencies of the number of stations with 0, 1, 2, and 3 or more years with 4 or more A's and C's.
A x2-value of 1.603 on the A's is not significant at the 10 percent level for 3 degrees of freedom. On the C's, x2=3.574 is also not significant at the 10 percent level. The fact that neither value is significant indicates that there I is no pronounced tendency for extremely wet or extremely dry months to persist during a year, that is, for extremely wet months or for extremely dry months to occur together in the same year.
OCCURRENCE OF EXCEPTIONALLY WET MONTHS AND EXCEPTIONALLY DRY MONTHS IN THE SAME YEAR
Another test of randomness is based on the distribution of various numbers of C's in the years in which certain numbers of A's have occurred, or, as we have tested, the frequencies of years with various numbers of C's in the same year with 2, 3, or 4 A's. Table 9 compares the observed and theoretical frequencies of occurrence of various numbers of C's and A's in years with exactly two A's or C's respectively, in the 50 years a t the 46 stations and 4 areas. 2"""""""". is not slgnificant at the 10 percent level.
is not significant at the 10 percent level.
With 4 degrees of freedom x'=6.338, which
Secondly, we compare the observed frequencies of C's or A's when 3 A's or 3 C's, respectively, have occurred with the theoretical frequencies in Table 10 . These tests on randomness of C's and A's in a year indicate no tendency for them to occur with a frequency very much different from that which pure chance would allow.
DISTRIBUTION OF PAIRS
The above comparisons test the tendency for persistence on a yearly basis; they would not very well indicate persistence of shorter periods. Therefore, probabilities of numbers of pairs were devised to give the chance probabilities of having two exceptionally wet months consecutively (A in one month followed by an A in the next) or of having two exceptionally dry months in succession (a C followed by a C). A frequency table of the number of pairs of extremely wet and extremely dry amounts at the 46 stations and 4 areas appears below with the corresponding chance frequencies. Because a X2-test is considered to be less reliable if cell frequencies are less than 5 , several numbers of pairs are grouped. From the tests on the distribution of pairs of extremely wet and extremely dry precipitation amounts it is indicated that: (1) Pairs of extremely wet amounts occur very much as (2) Pairs of extremely dry amounts occur more often would be expected by chance.
than chance frequency. CONCLUSIONS 1. Various tests indicate that in the United States the occurrence of pairs of extremely wet months is not significantly different from chance so far as the X2-test can determine; however, the same tests indicate that pairs of extremely dry months occur more often than chance would predict.
2. The tests used indicate that the distribution of extremely wet and extremely dry months by years is not significantly different from chance in the United Statesagain subject to the limitations of the x2-test.
